The simulation of the reactive distillation for the esterification of acetic acid with methanol is carried out using the equilibrium stage model. The pseudo-homogeneous kinetic rate equation is used in equilibrium stage model to perform simulation in Aspen plus Version 7.3. The different parameters like the reflux ratio, number of stages, feed location of the acetic acid are used to obtain the data of mixture composition and acetic acid conversion. The non-ideal behavior of the system is accounted by NRTL, Wilson and UNIQUAC methods. All the thermodynamic models are able to generate data of compositions very well. The composition profiles with different activity based models compared and there is little deviation of water and methanol mole fractions. The optimum number of stages for the present system is 30 for achieving the higher conversion as well as the purity of the distillate. The optimum reflux ratio is 1.9, feed flow rate of acetic acid and methanol is 10.2 mol/hr, location of acetic acid above the reactive zone and methanol below the reactive zone gives the 99.5% by mole of the methyl acetate and 99% acetic acid conversion.
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© 2019 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/ licenses/by-nc-nd/4.0/).
Data
The experimental data on reactive distillation is scarcely available in the literature The data article presents data on the comparison of experimental and simulation data for the esterification of acetic acid with methanol in presence of Indion 180 solid catalyst. The data generated for simulations data of reactive distillation by ASPEN PLUS software. The experimental data along with simulation data by accounting the non-ideal behavior of the system is presented for the esterification of acetic acid with methanol. Very few studies have the experimental and simulation data for this system in presence of solid catalysts like Indion 180 [1, 2] . Table 1 and Table 2 show the feasibility of the system and azeotropic conditions. The simulations and experimental data for the temperature are given in Table 3 . The compositions data of simulations and experimental is shown in Table 4 . Fig. 1a and b shows the ternary plot of the reactive distillation for the methyl acetate/methanol/acetic acid and water/acetic acid/ methyl acetate. Fig. 2 shows the temperature profile as function of the stage numbers. Whereas Fig. 3 shows the liquid composition profiles as function of the stage numbers for different thermodynamic Specification The data collected for the comparison of simulation data with experimental data of reactive distillation process. The conditions are reflux ratio of 1.9, feed flow rate of 10.2 mol/hr and number of stages of 30, reboiler temperature of 80 C and the feed locations of acid and alcohol are above and below the reactive zone respectively.
Experimental features
Determination of multi-component mixture by GC and compared with simulation data Data source location NIT Warangal
Data accessibility
Data is with this article.
Related research article
Mallaiah and Venkat Reddy [7] , Data on acetic acidemethanolemethyl acetateewater mixture analysed by dual packed column Gas Chromatography. Data in Brief, 18, 2018, 947e960.
Value of data
The present data is useful to get the idea of azeotropes for the mixture. The non ideal behaviour is accounted by thermodynamic models. The data of reflux ratio and feed stages will help further researchers. The optimum conditions have suggested for the esterification process models for both experimental and simulation data. The presented data is useful to the further esterification reaction process as a basic system.
Experimental design, materials, and methods
The kinetic rate equation is obtained by conducting the experiments in a batch reactor under different temperatures and catalyst concentrations [1] . The experimental data for the esterification of acetic acid and methanol in presence of Indion 180 catalyst in a batch reactor under different temperatures, catalyst concentrations and mole ratio of acetic acid to methanol are investigated. From that experimental data the kinetic parameters are obtained by calculating the error between the experimental data and model predictions of pseudo homogeneous kinetic model.
The simulations have been carried out for the reactive distillation column by incorporating the developed kinetic rate equation using Aspen Plus. The parameters used for simulation of reactive distillation column are total height of the column has the 3 m and 50 mm diameter. The total operating pressure is 1 atm. The reactive zone contains 10 equilibrium stages where as non reactive zone contains 20 equilibrium stages including condenser and reboiler.
All the packing characteristics are assumed as per the Katapak-S commercial packing in the reactive zone and wire mesh packing characteristics in the non reactive zone; that is in rectifying and stripping zones. Fig. 1a and b shows the conceptual design of the methyl acetate synthesis by the esterification of acetic acid and methanol. The mixture azeotropic temperature at 101325 N/m 2 is shown in Table 1 . The azeotropic composition of the multi-component is shown in Table 2 . The methanol/methyl acetate Fig. 2 . The temperature is increasing stage 1 to stage 3 and then maintains constant till 15th stage. The temperature suddenly rose from stage 15th to 18th stage and then falls. It is because, the reaction is taking place in the reactive zone and heat is liberated due to slightly exothermic reaction. Then the sudden fall of temperature is happening due to supply of the cold methanol at 20th stage. In the stripping zone, 21st to 30th stage there is raise in temperature due to supply heat generates more vapors which are mixed with liquid [8e10]. Hence the overall temperature is decreasing from the reboiler to condenser stage. The temperature data by simulation and experimental data is shown in Table 3 . Fig. 3 shows the composition profiles with respect to stage number for different thermodynamic activity models at a reflux ratio of 1.9 and at equimolar ratio of feed flow rates to the column. The methyl acetate composition is increasing from the bottom to the top of the column due to the high volatility of the methyl acetate where as the composition of the water is increasing from top to bottom the column [8e10]. The reactants should have the high concentrations in the reactive zone to give high conversion of the acetic acid. Acetic acid has high concentration from stages 10e20 and methanol have high concentration from stages 20e30. The reactants concentrations are almost negligible in distillate and reboiler. Hence the reactive distillation is able to give almost 99.6% of the distillate and bottom products at stoichiometric ratio. Among the activity models UNIQUAC model is able give more water mole fraction in the reboiler and methyl acetate in the distillate almost in greater than 99%. Hence this Table 4 Liquid compositions by UNIQUAC model and experimental data [9] . model is suggested for the esterification process. The liquid composition of multi-component mixture by simulation and experimental data is shown in Table 4 .
